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Abstract
The Likert-type scales are among the most widely implemented instruments in social sci-
ences, nonetheless, it is not clear so far whether such scales should or should not employ a
mid-point “neutral” response option. While a mid-point category might improve the psycho-
metric properties of survey instruments when appropriately applied, it has been argued that
respondents often tend to use it in several invalid ways. This study aims to examine how a
neutral response modality may influence the scales’ psychometric properties. We conducted
two types of survey experiments employing a between-subjects and a within-subjects design,
comparing psychometric properties of twelve personality scales in both cases i.e., with and
without the neutral response category. Our findings show that the scales presenting the neu-
tral category allow to some extent for better psychometric characteristics, both in terms of
their reliability and with respect to the proportion of accounted variance by the first factors.
Results also suggest that most respondents seem to use the neutral category validly. However,
there are also indications that a minority of respondents actually employ the neutral answer
as an “escape” option, especially when asked socially sensitive questions.

Keywords Neutral response category · Likert-type scales · Survey experiment · Agreement
scales · Personality · IRT

1 Introduction

Likert rating scales are among the most common forms of psychological assessment instru-
ments [13, 23]. They are regularly utilized to allow individuals to express their standing on a
given topic by choosing among several response categories ordered in between two extreme
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modalities. As opposed to binary questions admitting only two answer options, Likert-type
questions allow for a more granular response and consequently for obtaining more reliable
and valid measures of psychological concepts. Although the most prominent form of the
Likert scale examines respondents’ degree of agreement with given statements, these scales
can also investigate the frequency, intensity, likelihood, importance, and interest as expressed
by interviewees. Their versatility, ease of creation, application, and understanding, together
with the quantifiable nature of captured information, make such scales suitable across a broad
scope of academic and practical purposes [14, 16].

However, the use of Likert scales entails several unresolved issues and constraints. For
example, it is still unclear which type of Likert scale is the most suitable for a given purpose.
As a result, both agreement, importance, and frequency Likert scales are used to assess the
same psychological constructs and personality traits [14]. Various forms of response styles
and social desirability biases can substantially affect respondents’ answers to Likert scales.
Also, researchers constructing these scales are always confronted with how many answer
options to offer, with rating scales varying between 3 to 10 to even 100 points. Another issue
for consideration is whether a response scale should be unipolar in its wording structure (e.g.,
not satisfied vs. satisfied) or of a bipolar nature (e.g., agree vs. disagree). Besides, a pivotal
dilemma arises concerning the presence/absence of a mid-point category, which is the topic
of this study.

The typical rating scale applied in psychological assessment consists of between five and
seven bipolar response options. In the case of an odd-numbered bipolar rating scale, the mid-
point option usually indicates neutrality or ambivalence (e.g., “neither agree nor disagree”).
On the other hand, the even-numbered Likert scales do not offer the mid-scale, “neutral”
options to respondents, which is why they are sometimes also labelled as “forced-choice
scales” when a response needs to be selected from one of the two opposing sides [1]. In the
construction of the response scale, it is therefore essential to determine whether to use an
even or an odd number of response categories.

From the theoretical measurement perspective, it is assumed that the mid-point option
may genuinely represent “neutral” views. Such options are those selected if the respondent’s
construct standing is right between the positive and negative possibilities on the response
continuum [19]. However, the main concern with the mid-point option in Likert scales is the
chance that respondents do not employ it adequately, i.e., to indicate the moderate/uncertain
standing on an item or non-applicable response [20].

Over the last decades, researchers have discussed and investigated several alternative ways
in which the mid-point neutral response category may be interpreted and employed, each
of which could jeopardize and attenuate the instruments’ psychometric properties. Some
respondents may select a middle alternative to minimize cognitive costs, and, even when
they could, if pushed, they end up providing a directional response. Krosnick referred to this
type of response as ‘satisficing’ [17, 18]. It could also be the case that some interviewees
choose the mid-point option to give socially desirable answers—sometimes referred to as
a “hidden don’t know” response [32]. Likewise, to “please” the interviewer, respondents
might pick the neutral category to avoid giving what they consider an unacceptable answer
[12]. When replying to an unclear, intrusive, or introspective question, the neutral alternative
could be seen as a tactic to avoid difficult choices [19]. Another plausible interpretation of
the selection of the mid-point category on a Likert-type scale is the absence of a formulated
opinion: respondents could use such a modality to hide their ignorance or lack of opinion,
evenwhen an actual “I don’t know” option is provided. This response behaviour could also be
linked to indifference or limited interest in the topic of the statement or reflect the dilemmatic
nature of specific issues or disagreement with the question’s terms [3].

123



Neither agree nor disagree: use and misuse of the neutral…

In the study conducted by Nadler et al. [26], different response option formats were
tested. Results show that participants choose the “neither” option for all the items in a 5-
point response scale more frequently than the “no opinion” category provided along with
a 4-point scale. Authors suggest that participants may have viewed the midpoint as more
socially desirable than the “no opinion” answer when it comes to expressing their attitudes.
The qualitative part of the study examines how the respondents interpret the given mid-
point option: they applied various meanings to it, and their answers varied widely, but it
was more commonly understood as “no opinion”, “don’t care”, “unsure” or “neutral”. When
individuals are administered personality questionnaires and inventories, they tend to use
the mid-point modality as a sort of “it depends” orientation, therefore suggesting that their
responsemight be conditional and that certain itemsmay requiremore extensive specification
and/or contextualization [19].

A feasible solution to address this kind of problems is omitting themid-point and including
a “no opinion” response as an additional modality that should count as a missing value [20].
In some cases, when an even number of response options is provided, respondents may feel
pressured to take either a positive or a negative stance on the scale. This circumstance could
make it difficult to express neutral feelings: in such a way, a genuinely neutral attitude could
not be conveyed and measured [3]. Respondents may be more likely to interpret the neutral
category as a non-response when it is placed at the ends of the scale rather than in the middle.
As a result, when the neutral option is offered separately from the other rating choices, the
selection of the mid-point alternative tends to decrease [21].

When discussing the optimal number of response categories, some studies suggest that the
reliability of Likert-type scales, as measured by the alpha coefficient, increases when more
response options are provided. The same applies for factorial validity assessed through the
percentage of variance explainedby thefirst factor since it decreases as the number of response
categories is reduced. Considering both criteria of reliability and validity, some scholars argue
that a mid-point category is effective for improving these psychometric properties [7, 25].
However, other researchers have found no significant differences in Likert scales based on
the presence of a mid-point alternative [22]. Another study on middle answer modalities
[8] reveals that the reliability and validity of answers in a questionnaire measuring attitudes
and opinions are not affected by the presence or absence of the middle option. Although the
mid-point option seems to decrease the items’ stability when considered individually, such
a category allows for better psychometric coherence when the items are analysed jointly
through latent dimensions. In Kulas et al. [20], two types of scales are used—a 5-point Likert
scale with or without N/A (non-applicable response) option, and no significant difference in
reliability and validity estimates was found. Nonetheless, the authors note that the overall
frequency ofN/A answerswas low.Results of an eye-tracking study byChen et al. [5] indicate
that scales with five to seven response alternatives require the least cognitive effort. However,
the five-point scales are the most desirable from an information-processing perspective,
suggesting that the importance of the mid-point option on a scale seems to depend on the
number of response alternatives. In fact, the neutral category is neededwhen the scale consists
of a small number of alternatives (such as five). At the same time, it does not seem to exert
a significant influence when a larger number of response categories (nine, for example) is
provided.

Overall, there seems to be no consensus on whether to insert a mid-point category in
agreement rating scales and in Likert-type scales. It appears that the choice of including or
omitting the mid-point on a response scale depends on several factors whose effects are not
yet well understood or confirmed. The prominence of Likert-type scales and their application

123



M. Kankaraš, S. Capecchi

to essential individual and societal decisions necessitates further insights into the potential
benefits and drawbacks of using the mid-point, neutral category.

This paper examines the consequences of using themid-point, neutral category, in research
on non-cognitive skills. Specifically, our goal is to explore whether, in the pilot study on
non-cognitive skills for the OECD’s Programme for Assessment of Adult Competencies
(PIAAC), such a category is used expectedly and validly to indicate the medium level of
a measured attribute. We also aim to ascertain if the mid-point option improves or impairs
the psychometric properties of various scales. Finally, we investigate which factors—related
both to scales and respondents themselves—may influence the interviewees’ tendency to
employ the neutral response category validly.

The study is organized as follows. In Sect. 2 data are illustrated with a specific focus on
the methodology implemented in the PIAAC pilot study. Descriptive statistics and findings
related to the comparison of the psychometric properties of the scales across two experimental
conditions are presented in Sect. 3. Section 4 is devoted to the discussion of the results. Some
final remarks end the paper.

2 Data andmethods

This paper employs data from the pilot study on non-cognitive skills developed within the
research projects for the OECD’s PIAAC. The Program aims to compare adult competen-
cies across different countries for the sake of assessing the human capital of participating
countries accurately and comprehensively while ensuring international comparability. The
overall purpose of the PIAAC non-cognitive pilot study was to develop and test various non-
cognitive scales that might be included in the main study [15, 16]. More detail on the study
and its datasets can be found at GESIS Data Archive [27].

To determine whether the neutral category is being used as intended—specifically, to
convey an intermediate level of the attribute to be assessed by a specific item, ensuring
the psychometric properties of the scales, two forms of experimental survey designs were
implemented:

• Between-subject experimental design—i.e., a split-ballot experiment—where two ran-
domly selected groups of respondents are administered scaleswith andwithout amid-point
neutral category.

• Within-subject experimental design entailing the same respondents who are given two
parallel forms of scales (in random order), also one with and one without the mid-point
response category.

The survey questionnaire took around 20 min to complete (median time). Conducted
entirely in English, it was carried out online from May to June 2015.

2.1 Sample

The experimental design of the pilot study considers two conditions (A and B), as detailed
below. A quota sample design is implemented, and the participants are allocated between the
2 conditions. The sample consists of 2970 respondents in the between-subject design phase.
In particular, we surveyed 2492 US residents, 1,193 of whom were selected for option A and
1299 for option B, and 478 UK residents, with 253 being assigned to option A and 225 to
option B. Furthermore, additional 1606 US respondents were allocated to the within-subject
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design phase of the survey. Respondents were drawn from several online panels through a
commercial contractor and were paid a commission for their participation in the survey.

The key variables, broadly representative of the US and UK census data, are respondents’
gender, age, and regional distribution. However, the required quotas for gender were not
fully achieved, since there are somewhat more women than men in both US and UK samples.
Females are indeed 57.1% for condition A and 56.6% for condition B; married people are
45.3% and 47.3% for option A and B respectively. About 27.4% of optionA respondents hold
at least a high school degree; this percentage is about 23.8% for option B. For both options,
50%of the respondents are employed. The average age is 27.8 for respondents in optionA and
27.5 in option B (13.3 is the standard deviation for both sample values). It is worth remarking
that the slight differences in the characteristics of the two sub-samples in the between-group
design—for all listed variables—have been checked for statistical significance and none of
them was found to reach the level of significance (p = 0.05).

2.2 Instruments

The survey consists of five personality inventories measuring 12 personality constructs: the
five Big Five dimensions, four Impulsivity dimensions, Traditionalism, Self-Efficacy [4]
and Honesty/Integrity (one of the six HEXACO dimensions [2, 9]). The selected scales
are either existing instruments, modifications of existing instruments (impulsivity scale) or
a combination of existing instruments, namely, for self-efficacy and integrity/honesty. The
main characteristics of the personality scales used in the survey are presented in Table 1.

Table 1 Measured constructs and related scales

Scale Measured construct Number of
items

Labels of the
response scale
categories

Number of
response
categories

Big Five Inventory
(BFI-2)a

Big Five 60 Agree/disagree 4 or 5

Chernyshenko
Conscientiousness
Scaleb

Traditionalism 8 Agree/disagree 4 or 5

Short UPPS scalec Impulsivity/Self-Control 20 Agree/disagree 4 or 5

General Self-Efficacy
Short Scalec and The
General Perceived
Self-Efficacy Scaled

Self-efficacy 8 Agree/disagree 4 or 5

Brief HEXACO and
IPIP-HEXACOe

Integrity-honesty 12 Agree/disagree 4 or 5

a Soto and John [31]
b Chernyshenko [6]
c Whiteside and Lynam [33]; Whiteside et al. [34]
d Beierlein et al. [4] and Schwarzer and Jerusalem [30] (Reduced version, Romppel et al. [29])
e de Vries [9] (Brief HEXACO) and Ashton et al. [2] (IPIP-HEXACO)
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The questionnaire also comprises several socio-demographic, economic, and subjective
well-being measures, as well as a short cognitive ability test [25]. Thorough information
about the pilot study1 and its datasets can be found at the GESIS data archive.2

Quality control criteria are as follows:

• Testing time—excluding those who answered in less than 6 min and marking those who
had finished in between 6 and 8 min (1 point).

• Age—excluding those younger than 16 and older than 65.
• Ability test results (2 criteria)—marking those that repeatedly answered “don’t know” or
that did not have a single correct answer (1 point for each of the two criteria).

• Quality control items (3 criteria)—marking those who failed one, two or all three quality
control answers (1 point for each failed quality control item).

• Consistency in answering.3

Asmentioned, to ensure the quality of the information obtained, the survey contains control
questions with only one correct answer: three quality control items4 are placed within the
personality scales to check for the quality of collected responses. These responses have been
used, along with other data quality indicators, to create an overall quality control indicator
(named “quality”) and consequent exclusion of responses of poor quality.

The respondents excluded from our final analyses are those who:

• answered in less than 6 min;
• achieved a poor quality indicator (5 points or more);
• dropped out of the questionnaire or presented more than 11 non-responses.

2.3 Experimental design

The survey’s main design factor is a variation of the presence of neutral/middle response
options in response scales of the five personality scales. Two versions of each item response
scale were utilized in the study: the first form included five response options, which encom-
passed the “neither agree nor disagree” option; the second one consisted of four response
possibilities without the mid-point “neither agree nor disagree” option. These two versions
yielded the following test conditions:

• Condition A: 5-point response scale with neutral mid-category;
• Condition B: 4-point response scale without neutral mid-category.

These two conditions were then examined using two different experimental designs:

• Between-subject design (phase 1);
• Within-subject design (phase 2).

In the first phase (between-subject design) each respondent was randomly assigned to one
of the two test conditions. In addition to the five scales, which were presented in either a
4-point or 5-point response format, all other variables were presented to all respondents in
the same format.

1 https://doi.org/10.4232/1.13062.
2 https://www.gesis.org/piaac/fdz/daten/piaac-pilot-studies-on-non-cognitive-skills.
3 Consistency check was performed by marking those that gave the same answers to four pairs of
opposing/reverse questions (e.g. “Is neat” vs. “Is messy”; or “Is talkative” vs. “Tends to be quiet”).
4 In particular, the three control items are: (a) I live in the United States; (b) I am older than 16 years of age;
(c) I fly to the International Space Station.
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The two phases have been carried out at consecutive times, with the between-subject
design study preceding the within-subject design study a few weeks. The respondents were
drawn from the same population of online respondents available in one of the world’s largest
commercial networks for digital survey-based research. Some of the respondents may have
participated in both studies; nonetheless, we would not expect that such an occurrence has
been prominent, thanks to the size of the online panels. However, we could not establish how
many, if any, respondents participated in both phases of the experimental study.

During the second phase (within-subject design), three groups of respondents, consist-
ing of 506, 552, and 548 respondents, respectively, were administered various personality
scales under both test conditions. In particular, the first group of respondents was assigned
the Big Five questionnaire under two different conditions. The second group was given Tra-
ditionalism, Impulsivity, and Self-Efficacy scales in both conditions. Integrity/Honesty was
administered to the third group in both conditions. The OECD expert group decided in a few
cases to modify the existing scales in a way that they deemed to be more fitting for their
integration into the PIAAC [15, 27].

The two types of experimental designs are used to provide complementary evidence on
the differences and similarities in psychometric properties of the selected scales across the
two conditions. For example, the between-subject design allows for a comparison of test
conditions without possible priming effects of test familiarity and with less cognitive load
of having to answer the same questions two times. On the other hand, the within-subject
design allows us to examine the responses in condition B of those individuals who selected
the mid-point category in condition A.

3 Results

In this section,wefirst present descriptive statistics for all the scales across the two experimen-
tal conditions: condition A and condition B separately, and, for both experimental designs,
between- and within-subject designs. The psychometric properties of the scales are then
examined across both experimental conditions and designs. Factor analysis of individual
scales is employed to compare the proportion of accounted variance by extracted first fac-
tors. Construct validity for the scales is then assessed through correlations with antecedent
and outcome variables, as detailed in the following.

Within-subject data are used to present distributions of answers in condition B of those
participants who chose the neutral category in condition A. Finally, an ItemResponse Theory
(IRT) analysis on between-subject data is conducted to assess in which manner respondents
have used the neutral response category [28].

3.1 Descriptive statistics

Means, medians, skewness, and kurtosis are computed for each scale in conditions A and
B, for both between-subject and within-subject designs. To make the descriptives of the two
scales comparable across the two conditions, we have coded the conditions as follows. In
condition A, a 5-point agreement scale ranging from 1 to 5 is employed, with the neutral
mid-point being 3 and thus representing the average of this scale. In condition B we adopt the
following re-coding: 1—Strongly disagree, 2—Disagree, 4—Agree, 5—Strongly Agree. In
this way, we achieve the same theoretical average (value equal to 3) across the two conditions.
Indeed, if one would assume that those choosing a neutral category would equally split into
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categories 2 and 4 once faced with the scale used in condition B (the scale without a neutral
category), then it should be expected that the average scores among the two conditions
are entirely the same. Likewise, any differences in their average scores should be directly
comparable and meaningful and could be related to the experimental conditions, given the
random assignment of respondents to these conditions, and considering the lack of any
differences in socio-demographic variables in the two samples.

The results, presented in Tables 2 and 3, display somewhat higher mean andmedian values
of scales across the two conditions. Negative skewness is also slightly more pronounced in
conditionA.Moreover, although the average values of kurtosis are about the same, its absolute
values are fairly higher in condition A. An analysis of statistical significance of mean scores
across the two experimental conditions is performed for all scale items and the results of
these analyses are added to the appendix in Table 9 (for the 60 Big-Five items) and 10 (for
the 48 remaining items). Results indicate that, once reversed items are recoded, mean scores
in the experimental condition A are smaller, for all the questions in the Big Five scales as
well as for the majority of those in the other scales.

The effect sizes of item differences vary between zero to a maximum of 0.10, indicating
a slight but consistent shift in one direction across the large majority of questions.

3.2 Comparison of psychometric properties of the scales across the two
experimental conditions

To evaluate the reliability of each scale, we calculated Cronbach’s alpha coefficients and
summarized the results in Table 4 for all scales under different conditions and designs.
The reliability measures are relatively high for most scales across all conditions, although
the coefficients are only marginally higher in condition A as compared to condition B.
The “cocron” package [10] for comparing the statistical significance of the difference in
alpha coefficients of reliability allows us to display that several of the observed reliabilities
are statistically significant. Interestingly, this slight increase in reliability across the two
experimental conditions is more pronounced in the within-subject design.

Results of the factor analyses carried out for the 12 scales are presented in Tables 5 and
6. Oblimin factor rotation is utilized to account for mutual correlations of the four subscales
of the Impulsivity scale: Urgency, Premeditation, Perseverance, and Sensation seeking. All
other scales are treated as independent constructs and therefore are separately analysed. The
percentage of variance explained by thefirst factor is then compared across the two conditions.
Our findings display a substantially higher proportion of explained variance by the extracted
first factors. This proportion is higher by approximately 3% in absolute values, implying an
increase of about 8% in relative terms, in both between- and within-subject designs.

We have also examined scale correlations with variables representing related constructs,
either as their possible antecedents or outcomes. In detail, as regards the antecedent variables
we refer to gender, age, parents’ education level, and immigration status. With respect to
the outcome variables, we consider marital status, education, income, job satisfaction, self-
assessed health, life satisfaction, and employment.

Correlations of the 12 scales with antecedent and outcome variables for conditions A and
B using between-and within-subject data are presented in Tables 7 and 8, respectively. The
statistical significance of these correlations was examined using the “cocron” procedure [11]
and the significant differences between values for conditions A and B are highlighted.
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Table 4 Reliability analysis: Cronbach’s alpha coefficients for each scale across the two conditions

Between-subject design Within-subject design

Condition A Condition B Condition A Condition B

Big Five

Extraversion 0.85 0.85 0.82 0.80

Agreeableness 0.80 0.79 0.81 0.82

Conscientiousness 0.88 0.87 0.88 0.87

Emotional regulation 0.91 0.90 0.88 0.88

Openness 0.83 0.81 0.85 0.84

Impulsivity

Premeditation 0.79 0.76 0.84 0.80

Sensation seeking 0.82 0.81 0.86 0.84

Urgency 0.87 0.87 0.91 0.90

Persistence 0.74 0.70 0.69 0.65

Traditionalism 0.78 0.76 0.74 0.71

Self-Efficacy 0.92 0.91 0.92 0.89

Integrity/Honesty 0.82 0.81 0.83 0.83

Average 0.83 0.82 0.84 0.82

Cronbach’s alpha coefficients that are statistically significantly different at least at 5% across the two conditions
are indicated in bold and underlined font

These results are largely in line with preliminary assumptions, indicating that scales with
neutral response category tend to show higher reliability and slightly higher predictive valid-
ity. At the same time, the statistical significance of differences in percentages of the explained
variance cannot be computed since the corresponding models are not nested. However, per-
centages of the explained variance themselves account for the effect size and, as such, they
can be interpreted as a measure of the effect of experimental conditions.

Comparisons of correlationswith antecedent variables disclose few substantial differences
in the pattern of relationships between scale scores and other individual characteristics. Cor-
relations with certain outcome variables also display a high degree of similarity, with slightly
higher values for scales in condition A. This is particularly noticeable in their correlations
with both job and life satisfaction variables.

3.3 Forced-choice behaviour of respondents choosing the neutral category

Our further aim was to examine the answers of those respondents who chose a neutral
category in condition A, to the same question in forced-choice condition B, when there was
no neutral category using our within-subject data. Distributions of the answers in condition
B of respondents who chose the neutral option for the same questions in condition A are
summarized in Fig. 1. The means presented in the plots are taken from condition A for each
scale.

These findings indicate that more than 90% of the respondents who opted for the mid-
point, neutral option in conditionA have chosen one of the twomid-point options in condition
B. The observed distribution of answers also indicates that when a stronger skewness towards
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Table 5 Between-subject design: Proportion of accounted variance by extracted factors

Percentage of variance
explained by the first factor

Difference in % of the
accounted variance in
conditions A and B

The relative increase in
% of the accounted
variance in condition A
compared to condition B

Condition
A

Condition
B

Big Five

Extraversion 32.9 32.2 0.7 2.2%

Agreeableness 28.4 26.2 2.2 8.4%

Conscientiousness 39.0 36.3 2.7 7.4%

Emotional
regulation

47.5 44.2 3.3 7.5%

Openness 30.6 27.5 3.1 11.3%

Impulsivity

Premeditation 40.1 36.9 3.2 8.7%

Sensation seeking 47.6 46.5 1.1 2.4%

Urgency 53.9 54.8 − 0.9 − 1.6%

Persistence 27.7 18.3 9.4 51.4%

Traditionalism 34.3 31.2 3.1 9.9%

Self-Efficacy 60.6 55.1 5.5 10.0%

Integrity/Honesty 28.7 27.3 1.4 5.1%

Average for all
scales

39.3 36.4 2.9 8.0%

the right end of the scale occurs (e.g., Self-efficacy), such a skewness is also reflected in the
distribution of respondents’ neutral answers. In other words, the more the scale is skewed,
the more the distribution of neutral answers is skewed as well.

3.4 IRT results: category characteristic curves—scale level

For each of the 12 scales, we conducted several Item Response Theory (IRT) analyses,
implementing Partial Credit Model specification for polytomous scale items. Our aim is to
examine the psychometric properties of the individual answer categories for each of the 12
scales, focusing on the properties of the neutral answer category. Category characteristic
curves (CCC) of our IRTmodels using the between-subject data in condition A are presented
in Fig. 2.

The CCC are useful statistical indicators of the discriminant power and correct use of
individual response answers. They represent the probability of a respondent endorsing a
particular response category for a given level of respondent’s latent trait. So, in the ordered,
Likert-type scales, the CCC of different response options should be located in an equidistant,
ordered structure with responses indicating low levels of latent trait (e.g. “strongly disagree”)
being located in the corresponding ends of the x-axes of the latent trait distribution and vice
versa.
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Table 6 Within-subject design: Proportion of accounted variance by extracted factors

Percentage of variance
explained by the first factor

Difference in % of the
accounted variance in
conditions A and B

The relative increase in
% of the accounted
variance in condition A
compared to condition B

Condition
A

Condition
B

Big Five

Extraversion 30.3 28.8 1.5 5.2%

Agreeableness 31.4 30.9 0.5 1.6%

Conscientiousness 39.5 36.5 3 8.2%

Emotional
regulation

40.8 39.3 1.5 3.8%

Openness 35.1 33.4 1.7 5.1%

Impulsivity

Premeditation 48.4 42.7 5.7 13.3%

Sensation seeking 56.8 52.3 4.5 8.6%

Urgency 64.8 63.4 1.4 2.2%

Persistence 21.1 14.4 6.7 46.5%

Traditionalism 33 30.3 2.7 8.9%

Self-Efficacy 58.1 51.6 6.5 12.6%

Integrity/Honesty 31.7 31.8 − 0.1 − 0.3%

Average for all
scales

40.9 38.0 3.0 7.8%

The CCC of the neutral category should be distributed between those from the two adjoint
response categories (“agree” and “disagree”) and, in the case of normally distributed answers,
should present its peak around the middle of the latent trait distribution. In Fig. 2, the prob-
ability of selecting the neutral response category across different levels of the latent trait is
shown by the purple curves.

Apart from CCC’s location, their shape—namely, the height of their peak and the broad-
ness of their distribution—is an indicator of their discrimination power and, consequently,
of their contribution to the overall reliability of the scale. In our 5-point agreeableness Likert
scales, theoretical expectations would suggest that the CCC for the neutral category have a
normal distribution with a mean close to 0. This distribution’s peak should also be equally
distant and symmetrical from the peaks of the two contiguous response categories.

Finally, this distribution’s peak should be of the same height as the two adjoint response
categories’ peaks. Obtained results vary substantially across the scales, though they generally
indicate that the mid-point response category was largely used appropriately. As expected,
results reveal a slight shift in the distribution of the neutral category curve to the left in those
scales with a strong negative skewness. In all scales, neutral category curves are located in
between the two adjoint category curves, in line with theoretical expectations. In most cases,
they are roughly equally distanced from the adjoint distributions, and this symmetry is not
preserved only for a few scales (e.g., Conscientiousness, Self-Efficacy). Results differ the
most with respect to the height of the peak of the neutral CCC. The peaks of the CCC are
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Fig. 1 Aggregated frequency distributions of answers in condition B from respondents who chose the neutral
option on the same questions in condition A

similar to other response category CCC for some scales (e.g., Extraversion, Openness to
Experience, Traditionalism, Persistence) and somewhat smaller than adjoint CCC for other
scales (e.g., Agreeableness, Urgency, Integrity/Honesty).

4 Discussion

Taken together, the presented results indicate that, when the neutral category is used, a slight
improvement in the psychometric properties of the selected personality scales occurs. In
factor analyses, such an improvement is particularly noticeable in the proportion of variation
explained by the first factor.

The observed increases in scales’ reliability and proportion of accounted variation by
the first factors are largely in line with findings by Lozano et al. [24] in their Monte Carlo
simulation study of Likert scales with corresponding response options [24]. Such results
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Fig. 2 IRT Category Characteristic Curves of the twelve personality scales with the neutral category response
in the between-subject design
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Fig. 2 continued

indicate higher coherence of information obtained from individual items with the neutral
response category and lower measurement error level.

Although indicative, the descriptive analyses of the psychometric characteristics of the
considered personality scales do not fully explain how respondents use the neutral cate-
gory. The within-subject experimental data reveal that the large majority of the respondents
who have chosen the neutral category, when it was available, were picking the contiguous
response categories to “agree” or “disagree”, when such an option was not offered. Such
response behaviour is generally in line with theoretical expectations assuming valid respond-
ing attitudes. However, one should still note that a small proportion of interviewees have
opted for more distant options indicating an invalid response pattern when choosing a neutral
category in condition A or one of the two extreme response modalities in condition B.

The IRT findings offer a further indication that the mid-point, neutral category was used
validly by the majority of respondents. The location of the neutral responses’ category char-
acteristic curves at the latent construct’s distribution is always in between the two sets of
contiguous response curves. In most cases, their location is also roughly equidistant from the
two adjoint responses. Furthermore, in almost all of the scales, their category characteristic
curves show information values similar to those of the adjacent response categories.

However, we could also notice that the use of mid-point scales somewhat varies across the
scales and contains the highest amount of measurement noise in the case of Integrity/Honesty
and Agreeableness scales. These results might show that in the case of these particular scales,
at least a subset of respondentswhowere choosing the neutral response categorywere doing so
for other reasons rather than to signify their true position on the given question. In interpreting
these results, one should consider the relatively high social sensitivity of these two scales’
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concepts and behaviours. The Integrity/Honesty scale asks about respondents’ tendency to
lie, cheat, steal, etc., while the Agreeableness scale asks whether they treat others with
respect or are argumentative, etc. In both cases, the assessed behaviours and dispositions
imply socially normed and ethically charged issues, more deeply than the constructs and
behaviours measured by other scales. Therefore, the fact that the neutral categories seem to
be more invalidly used in these scales could be interpreted as an indication of respondents
using the neutral modality as an “escape” category. In other words, at least some of the
respondents could be using neutral options as a way to avoid providing answers that might
be deemed as socially undesirable.

Our results indicate that the majority of respondents have been validly using the mid-
point neutral category, i.e., as an indicator of their median position on a given question. This
conclusion is supported by data from both between-subject and within-subject experiments.
Such valid use of mid-point categories is shown to lead to slightly increased scale reliabilities
and internal coherence in scales including the neutral response category. Within-subject data
have further confirmed these results by showing largely valid answers from those respondents
who chose the neutral category, when it was available, and asked the same question without
neutral category present.

However, results also display that a minority of respondents might be using the neutral
category in an invalid way, especially for some scales: up to 10% of respondents were
choosing two extreme response options on a 4-point scale even though they had picked the
neutral option on a 5-point scale. Evenmore illustratively, the information value of the neutral
responses, as indicated by their category characteristic curves, in several scales is slightly
lower (although still substantial) than the corresponding value of other response options.
This is especially evident in the case of the Integrity/Honesty and Agreeableness scales.
Such results could be interpreted in line with one of the identified possible invalid uses of the
neutral response categories, i.e., a situation in which respondents are using a neutral response
category to avoid providing socially undesirable answers to highly sensitive/socially normed
questions.

5 Final remarks

Obtained results are in line with studies showing that both the reliability and validity of
the scales are increased when more response options are given, suggesting that a mid-point
option could be useful for improving the scale properties [7, 25]. Importantly, our findings
also display that the mid-point category can also be employed in an invalid way. In our study,
a minority of respondents seem to use it as an “escape” category when asked about socially
sensitive behaviours. Such results might imply that this biasing threat would be more serious
with scales measuring highly socially sensitive constructs and behaviours, which is in line
with some previous findings on this topic [12, 31]. On the other hand, observed results do not
indicate the presence of the other two potential invalid uses of the neutral category: satisficing
(reducing cognitive costs) and hidden don’t know [17, 18, 26].

Although providing a broad scope of empirical evidence and offering interesting insights
into the neutral response category’sworkings, it is important to delineate some key limitations
to this study’s findings. First, the study was conducted using representative samples of UK
and USA residents. Given that the use of the mid-point category may differ across different
cultures our results do not necessarily hold beyond the two populations in our samples.
Likewise, one should consider that results might vary also with other constructs measured
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especially in different response situations. For example, one might imagine that in high-
stakes situations in which assessment results would lead to important personal consequences,
respondents’ use of the neutral response category could be rather different than that observed
in our low-stakes research settings.

Appendix

See Tables 9 and 10.
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Table 10 Sample tests’ results for items other than those of the BIG FIVE

Items Scale Mean
difference

Std. error
difference

t-test df p
value

Cohen’s d

When
confronted
with a
problem, I do
more than
what is
expected of
me

Self-Efficacy − 0.16 0.04 − 4.64 2968 0.00 0.09

No matter what
comes my
way, I’m
usually able to
handle it

Self-Efficacy − 0.15 0.03 − 4.63 2968 0.00 0.08

Even difficult
and
complicated
tasks I can
successfully
resolve

Self-Efficacy − 0.14 0.03 − 4.49 2968 0.00 0.08

Thanks to my
resourceful-
ness, I know
how to handle
unforeseen
situations

Self-Efficacy − 0.13 0.03 − 3.95 2968 0.00 0.07

Before making
up my mind, I
consider all
the advantages
and
disadvantages

Self-Control − 0.11 0.03 − 3.65 2968 0.00 0.07

I remain
interested in
the tasks that I
start

Self-Control − 0.12 0.03 − 3.61 2968 0.00 0.07

I can deal with
most problems
using my own
resources

Self-Efficacy − 0.10 0.03 − 3.55 2968 0.00 0.07

I continue
working on
tasks until
everything is
perfect

Self-Control − 0.12 0.04 − 3.41 2968 0.00 0.06
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Table 10 (continued)

Items Scale Mean
difference

Std. error
difference

t-test df p
value

Cohen’s d

When
confronted
with a
problem, I
give up easily

Self-Control 0.12 0.04 3.39 2968 0.00 0.06

In difficult
situations I
can rely on my
skills

Self-Efficacy − 0.10 0.03 − 3.33 2968 0.00 0.06

I am confident
that I could
deal efficiently
with
unexpected
events

Self-Efficacy − 0.11 0.04 − 3.11 2968 0.00 0.06

It is easy for me
to stick to my
aims and
accomplish
my goals

Self-Control − 0.11 0.04 − 3.05 2968 0.00 0.06

People who
resist authority
should be
severely
punished

Traditionalism 0.13 0.04 2.98 2968 0.00 0.05

I can remain
calm when
facing
difficulties
because I can
rely on my
coping
abilities

Self-Efficacy − 0.11 0.04 − 2.96 2968 0.00 0.05

When I feel
rejected, I will
often say
things that I
later regret

Self-Control 0.12 0.05 2.54 2968 0.01 0.05

I would enjoy
parachute
jumping

Self-Control − 0.13 0.05 − 2.50 2968 0.01 0.05

In my opinion,
all laws should
be strictly
enforced

Traditionalism 0.10 0.04 2.31 2968 0.02 0.04
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Table 10 (continued)

Items Scale Mean
difference

Std. error
difference

t-test df p
value

Cohen’s d

I usually make
up my mind
through
careful
reasoning

Self-Control − 0.07 0.03 − 2.27 2968 0.02 0.04

I usually think
carefully
before doing
anything

Self-Control − 0.06 0.03 − 1.99 2968 0.05 0.04

I welcome new
and exciting
experiences
and
sensations,
even if they
are a little
frightening
and unconven-
tional

Self-Control − 0.08 0.04 − 1.92 2968 0.05 0.04

I sometimes like
doing things
that are a bit
frightening

Self-Control − 0.08 0.05 − 1.82 2968 0.07 0.03

When I am
upset I often
act without
thinking

Self-Control 0.07 0.05 1.52 2968 0.13 0.03

I use flattery to
get ahead

Integrity-Honesty 0.06 0.04 1.49 2968 0.14 0.03

I put off difficult
problems

Self-Control 0.07 0.04 1.48 2968 0.14 0.03

People respect
authority more
than they
should

Traditionalism 0.06 0.04 1.46 2968 0.14 0.03

I tend to value
and follow a
rational,
"sensible"
approach to
things

Self-Control − 0.04 0.03 − 1.45 2968 0.15 0.03

I pretend to be
concerned for
others

Integrity-Honesty 0.06 0.04 1.43 2968 0.15 0.03
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Table 10 (continued)

Items Scale Mean
difference

Std. error
difference

t-test df p
value

Cohen’s d

I act like
different
people in
different
situations

Integrity-Honesty 0.07 0.05 1.41 2968 0.16 0.03

I would enjoy
the sensation
of skiing very
fast down a
high mountain
slope

Self-Control − 0.07 0.05 − 1.27 2968 0.20 0.02

I support long-
established
rules and
traditions

Traditionalism − 0.05 0.04 − 1.23 2968 0.22 0.02

I have the
highest
respect for
authorities and
assist them
whenever I
can

Traditionalism − 0.03 0.04 − 0.97 2968 0.33 0.02

I would never
take things
that aren’t
mine

Integrity-Honesty − 0.03 0.04 − 0.95 2968 0.35 0.02

I would like to
know how to
make lots of
money in a
dishonest
manner

Integrity-Honesty 0.03 0.04 0.87 2968 0.39 0.02

I believe that
people should
be allowed to
take drugs, as
long as it
doesn’t affect
others

Traditionalism − 0.04 0.05 − 0.81 2968 0.42 0.01

In the heat of an
argument, I
will often say
things that I
later regret

Self-Control 0.04 0.05 0.80 2968 0.43 0.01

I am a cautious
person

Self-Control − 0.02 0.03 − 0.72 2968 0.47 0.01
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Table 10 (continued)

Items Scale Mean
difference

Std. error
difference

t-test df p
value

Cohen’s d

When working
with others I
am the one
who makes
sure that rules
are observed

Traditionalism − 0.03 0.04 − 0.67 2968 0.51 0.01

I would never
cheat on my
taxes

Integrity-Honesty − 0.02 0.04 − 0.58 2968 0.56 0.01

I don’t pretend
to be more
than I am

Integrity-Honesty − 0.02 0.04 − 0.48 2968 0.63 0.01

I find it difficult
to lie

Integrity-Honesty − 0.02 0.04 − 0.45 2968 0.65 0.01

Even if I knew
how to get
around the
rules without
breaking
them, I would
not do it

Traditionalism 0.02 0.04 0.42 2968 0.67 0.01

I return extra
change when a
cashier makes
a mistake

Integrity-Honesty 0.02 0.04 0.37 2968 0.71 0.01

I often make
matters worse
because I act
without
thinking when
I am upset

Self-Control − 0.01 0.05 − 0.24 2968 0.81 0.00

I quite enjoy
taking risks

Self-Control 0.01 0.05 0.18 2968 0.85 0.00

Sometimes I do
impulsive
things that I
later regret

Self-Control 0.01 0.05 0.16 2968 0.88 0.00

I admire a really
clever scam

Integrity-honesty 0.00 0.04 0.07 2968 0.94 0.00

I put on a show
to impress
people

Integrity-honesty 0.00 0.04 − 0.05 2968 0.96 0.00

I cheat on
people who
have trusted
me

Integrity-honesty 0.00 0.03 0.00 2968 1.00 0.00
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